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Introduction 
Staple entanglement is a fleece attribute that occurs in Angora 
goats in both Australia and South Africa, and probably 
elsewhere. Staple entanglement occurs when adhesions form 
between longer and faster growing fibres and shorter, straighter 
and slower growing fibres (Figure 1). The adhesions can be skin 
pieces (scurf or dandruff), wax, suint or mixtures of these 
products and dust. Once an adhesion has formed it results in the 
fibres that are growing faster forming exaggerated crimps as they 
buckle sideways. The process results in the natural crimp 
(character) of the longer fibres being accentuated as the longer 
fibres are not free as they are fixed to the skin follicle, and also 
fixed to the shorter fibre. The longer fibres tend to grow in 
parallel and this is reinforced by adhesions between these fibres. 
The result is an accentuated crimp of the longer fibres, and the 
shorter fibres tend to lose their crimp and become straightened. 
In South Africa, mohair selling agents reported that about 30-
33% of mohair consigned from the first winter fleece from 
weaner goats exhibited entanglement of staples (McGregor, 
2007). A mohair attribute similar to staple entanglement has been 
described in South Africa (Duerden and Ross Spencer, 1930). A 
similar fleece dynamic has been reported in Merino wool which 
relates to the effects of longer and shorter fibres on the 
appearance of staple crimp. 
Figure 1. On the left is a photograph of a mohair staple with a staple entanglement score of 1, showing the 
exaggerated crimps in the lower section of the staple. On the right, a stylised mohair staple illustrating how fibres 
within a staple become entangled when adhesions form between longer faster growing crimped fibres and shorter 
slower growing fibres which become straightened. Adhesions also form between the longer faster growing fibres. 
In both Australia and South Africa, visual inspection is used to 
assign mohair style grades and staple length category during 
mohair marketing. Mohair style grading includes a number of 
staple characters such as the number of crimps or waves per cm, 
staple lock uniformity, staple style (the number of ringlets or 
twists per cm), staple tip definition, uniformity of staple length, 
lustre and dust penetration. This is a serious problem for 
producers that have mohair with severe staple entanglement 
because fleeces can be downgraded to the poor style grade during 
marketing. An assignment of a poor mohair style typically results 
in a discount of 22% compared with average style mohair, after 
accounting for other fleece quality attributes.  
Furthermore, the accentuated crimp of the longer fibres in 
entangled mohair results in an apparently reduced staple length. 
In fact it has been shown that for fleeces with fibres of the same 
actual straightened length, entangled staples have a much shorter 
raw staple length. This reduced staple length in raw mohair can 
lead to fibres being classified as C length (7-10 cm) which leads 
to a typical discount of 50% compared with longer A and B 
length mohair. This suggests that mohair with severe staple 
entanglement may be discounted by up to 60%. Entire farm lots 
of mohair, which lack uniformity and where the staple crimping 
of the fleece may be accentuated, and the resultant lock length to 
appear reduced, have been down-graded to a shorter length class 
(McGregor, 2002). These issues were of sufficient concern to 
Australian mohair producers to become a priority focus to 
improve mohair quality by improved husbandry, clip preparation 
and a reduction in short fleeces (RIRDC, 1998).  
Entanglements and adhesions between fibres in mohair lead to 
increased fibre breakage during early stage processing and 
reduced processed fibre length (Hunter, 1993). Thus some of the 
discounting of mohair for severe staple entanglement may be 
justified. On the other hand, if fibre adhesions are easily removed 
during normal hot detergent scouring, then discounting is not 
justified. Either way, with present knowledge, producer 
Given the importance of mohair staple structure to the 
classification of mohair style, the economic importance of 
mohair style in mohair prices, and the effect of staple 
entanglement on apparent staple length, a study was undertaken 
on how staple entanglement varies with lifetime factors of 
Angora goats and how variations in animal size and fleece 
attributes affect these relationships.   
s need to avoid producing mohair with severe staple 
entanglement to avoid potential price discounts. 
 
Methods 
Angora wether goats born in the sire progeny trial at Horsham in 
2002 were grazed until 6 years of age. The goats represented 
South African, Texan and mixtures of these and Australian 
genetic sources. The goats were weighed every month and their 
mohair production and quality was measured at every shearing 
for 12 shearings as reported in earlier Mohair Updates. Some 
goats were shorn at 3 monthly intervals or 12 monthly intervals 
to assess the effect of shearing interval on fleece attributes. A 
range of objective and subjective evaluations were completed on 
the mid-side sample prior to testing the sample. 
 
Staple fibre entanglement was scored on 3 staples prior to other 
measurements. The degree of fibre entanglement and adhesions 
was scored using a five-point scale:  
5, long free fibres easily separated as no adhesions;  
4, some adhesions between fibres;  
3, some effort to separate fibres as many adhesions;  
2, many adhesions, staple fibres entangled, shortening of 
staple;  
1, very entangled and shortened staple, over-crimping 
evident. Very entangled staples (often called spongy 
staples) are very shortened due to cross fibre adhesions. 
Results 
With the exception of fleeces from quarterly shearings, at all 
shearings there were many fleeces with staple entanglement 
scores of 3 or below. Fleeces with staple entanglement scores of 
3 or below represented 52% of all fleeces examined from 
shearings other than the quarterly shearing treatment. 
 
Staple entanglement scores were affected by the 
shearing interval, by the genetic source of the goats, by 
the season of fleece growth and by the clean washing 
yield and the fibre curvature (crimp frequency) of the 
mohair.  
Effect of shearing interval, genetic origin and season 
Mohair grown by the goats shorn every three months had staple 
entanglement scores 1.1 higher, indicating lower entanglement, 
than mohair grown by goats in the other shearing regimes. 
 
Mohair grown by the goats of Texan background in this study 
had staple entanglement scores about 0.5 lower than mohair 
grown by goats of South African or Mixed breed indicating 
greater staple entanglement. This confirms the views of mohair 
producers, obtained from an industry wide survey, that staple 
entanglement is more likely in goats of Texan genetic 
background (McGregor, 2002) although since this time it is 
likely that there has been selection against staple entanglement 
within these flocks. 
 
Both of these effects occurred whether or not adjustments were 
made for fleece attributes. 
 
Generally mohair grown by the goats in winter had staple 
entanglement scores 0.5 lower, indicating greater staple 
entanglement, than mohair grown by goats in summer, whether 
or not adjustment was made for fleece attributes. There were two 
exceptions to this indicating that in some summers the 
entanglement may be similar to the winter seasons and some 
winters may be worse than the average winter.  
 
Effect of fleece attributes, live weight and lifetime factors 
Staple entanglement scores were about 0.5 higher for mohair 
with low fibre curvature (10 °/mm) and a high clean washing 
yield (90%) compared with mohair with low fibre curvature and 
lower clean washing yield (80%), and compared with all mohair 
with higher fibre curvature (18 °/mm) (Figure 2). This suggests 
that the natural contaminants in mohair, such as wool grease, 
suint, scurf (skin pieces) and perhaps soil play a role in staple 
entanglement in mohair with low fibre curvature. For mohair of 
higher fibre curvature, high clean washing yield did not prevent 
increased staple entanglement. It is more likely that reducing 
fibre curvature and increasing clean washing yield through 
genetic selection, or through maternal means, will have a positive 
impact on staple entanglement.  
MOHAIR BUYER 
AUSTRALASIAN MOHAIR  
TRADING PTY LTD 
A.M.T. 
WE BUY MOHAIR DIRECT FROM THE GROWER 
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Figure 2. Effects of clean washing yield and fibre curvature on staple entanglement score. Values are presented for 
situations other than 3 month shearing intervals, and adjusted for the effects of genetic origin and season. Symbols for 
different fibre curvature: ™ , 10 °/mm; ¢ , 18 °/mm. Error bars show 95% confidence limits. 
There was no evidence that staple entanglement scores were 
affected by other fleece attributes, such as fibre diameter, staple 
length, medullation or greasy fleece weight, once the other 
significant factors as discussed above were taken into account. 
There was also no evidence that live weight, and live weight 
change was associated with staple entanglement scores.  
 
Other kid and doe related factors associated with birth, namely 
kid birth weight, birth parity (single versus twin birth) and 
weaning weight did not affect staple entanglement score. 
 
 
Conclusions  
An easy way to almost eliminate staple entanglement is to shear 
more than twice annually. Unfortunately, this is not likely to be 
economic except in special marketing situations. Within each 
shearing, all of the observed systematic variation was due to 
permanent genetic (or possible maternal) effects on the animal. 
These effects included responses to breed, clean washing yield 
and fibre curvature. Nevertheless, these systematic effects only 
explained a minority of the permanent genetic (or possibly 
maternal) effects. Mohair producers can manage the genetic 
effects by careful selection of sires, especially avoiding those 
with low clean washing yield or high fibre curvature, and 
avoiding sires with higher levels of staple entanglement or that 
have produced progeny with higher levels of staple 
entanglement.  
 
Staple entanglement was greater at winter shearings than in most 
summer shearings indicating that unidentified environmental 
effects are affecting staple entanglement, although the lack of a 
live weight change effect on entanglement indicates that this 
effect might not be due to nutrition. If the direct cause of these 
environment effects could be identified, it may be possible to 
manipulate them to reduce the severity of staple entanglement.  
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 FIBRE PREPARATION 
EVENT 
 
ATTENDANCE IS A MUST 
 
SO YOU CAN 
 
“MAXIMISE YOUR RETURNS” 
 
Time: - 9am 
 
Date:- 9th February 2014 
 
Venue: - Buck Trial 
Escort Way, CUDAL. 
 
Classing demonstrations carried out by, 
Jim Stanley, Craig Clancy, GT Ferreira & Doug Stapleton  
Buck Trial Program 8/9 February 2014 
8.30am Saturday 8th - penning of trial bucks 
 
9.30 bucks available for inspection with "catalogue" 
page of available data. (Animals will be penned 
individually with pedigree and measurement data over 
pens). It is envisaged that animals will be sampled in 
early January at mid side, breech, neck and mid back 
from which staple length will be measured, yield and 
style scored or estimated and measurements of 
diameter, CV and a number of medullation measures 
obtained from The Micron Man. Several people will 
be asked to assess kempiness as a score and GT will 
assess them all for weaving characteristics. It is hoped 
to have the 35 animals washed twice over January. 
10.30- 12.30 GT will be asked to classify Cudal kids 
and hoggets for weaving type and both explain and 
"train" people as to what he is looking for. These 
animals (approx100 animals) will likely have been 
shorn. Micron and Medullation measures available but 
not displayed until some analysis can be made - not 
wanting to run an ongoing challenge to GT and an 
uninformed off the cuff analysis which might not only 
get messy but also give false impressions. 
12.30 BYO picnic lunch with BBQ facilities available 
1.30 Bucks to be shorn by Mark. Fleeces weighed, 
classed and valued by Jim Stanley with assistance 
from 4 sample measurements and input from GT 
4.30 close. 
9am Sunday 9th.  
9am to 11.00. Classing of bagged Cudal fleeces from 
various age groups assisted with mid side 
measurements. Four tables running supervised by GT, 
Jim, DS and maybe Dave Richards. Participants to 
rotate. Note. It is hoped to have the classed Cudal clip 
on display. 
11.00 to11.30. The Worm Issue. Sampling, 
Interpretation, Check Testing, and National 
Implications.  
11.30. Final Catalogue from Trial bucks with fleece 
values and indexes. Fleeces will be on display and 
subject to further evaluation. General discussion of 
trial, animal classification, fibre marketing.  
Private treaty sale between owners and participants. 
12.30 BYO Picnic lunch 
1.30 Animal delivery and clean up. 
